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This research applied the Systems Engineering (SE)
methodology to explore different aspects of planning,
instrumenting, conducting and reporting the results of
the developmental tests and early operational
assessments of unmanned systems (UxS) possessing
different levels of autonomy defined by its ability of
sensing, perceiving, analyzing, communicating,
planning, decision-making, and acting/executing to
achieve its goals as assigned by its human operator
through designed human-robot interaction. Autonomy Levels for Unmanned Systems and Categorization of Robot interactions 
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Findings
TEMPs included testing the following capabilities:
• See and avoid for a single unmanned aerial vehicle (UAV)
• See and avoid for a single unmanned surface vehicle (USV)
• Search and rescue (SAR) for a small team of cooperative UAVs
• Broad area intelligence, surveillance and reconnaissance (ISR)
for UAV swarm
• ISR for a system comprised of UAV and unmanned ground
vehicle (UGV)
• ISR for a system comprised of UAV and USV
These capabilities were then prototyped and tested using a 
fleet of NPS UxS.
Future Work
• Further develop the SE-based T&E methodology
for autonomous systems
• Draft more TEMPs for assessing a variety of
capabilities for different-domain UxS
• Provide a hand-on experience of exploring
different aspects of planning and instrumenting
prototype UxS to test their novel capabilities along
with actual execution of these tests and reporting
their results
Researcher: Prof. Oleg Yakimenko
Graduate School of Engineering & Applied Sciences, Systems Engineering Department
Topic Sponsor: Naval Air Systems Command
Methodology
The SE approach allowed analyzing UxS autonomy via
transferring a problem into the capabilities domain.
These capabilities formed a framework for the functional
analysis and decomposition and served as a basis for
developing SE verification and validation procedures
including metrics, processes, and tools for
evaluation/measurement. The research effort included
drafting sample test and evaluation master plans
(TEMPs) for six different systems, followed by validation
claimed autonomous capabilities in a series of actual
field experiments involving UxS prototypes.
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